Summary. Several changes occurring during sperm maturation in the epididymis were determined either for spermatozoa obtained from consecutive ejaculates or from the caput and the cauda epididymidis.
INTRODUCTION
The importance of the lipids and the lipid fractions (cholesterol and phospho¬ lipids) in the process of maturation of spermatozoa passing through the male genital tract was demonstrated by several investigators (Scott, Dawson & Rowlands, 1963; Dawson & Scott, 1964;  Grogan, Mayer & Sikes, 1966; Pickett, Komarek, Gebauer, Benson & Gibson, 1967; Quinn & White, 1967; Scott, Voglmayr & Setchell, 1967; Scott & Dawson, 1968) . These workers showed that a decrease in phospholipids and cholesterol content in sperm cells occurs during maturation in the epididymis. found a higher lipid content in the dry matter of spermatozoa obtained from the second con¬ secutive ejaculate than in those from the first one.
It was reported that the specific gravity (sp.gr.) of spermatozoa increases during maturation and ageing (Lindahl & Kihlström, 1952; Lavon, Volcani, Amir & Danon, 1966a, b) . The increase was attributed by Lindahl & Kihl¬ ström to dehydration, but was later assumed by Lavon, Volcani & Danon (1968) to be, in addition, the consequence of changes in the chemical compo¬ sition of the cells.
The present study, which is part of a research project on the biophysical and biochemical properties of maturing spermatozoa, shows the dependence between specific gravity, dry matter and lipid content of spermatozoa ofdifferent age groups.
METHODS

Semen collection
Ejaculated spermatozoa were collected and separated from the seminal fluid as described by Lavon et al. (1968) . Epididymal spermatozoa were collected from the caput and the cauda according to Grogan et al. (1966) , and were separated from fluids and foreign matter as described previously (Lavon et al., 1968) .
Sperm counting
Spermatozoa were counted in an EEL colorimeter (in duplicate) and in a haemocytometer (four counts of each sample).
Specific gravity determination
The specific gravity of spermatozoa was determined as described by Lavon et al. (1966a) 
Statistical analysis
The results for each of the parameters were subjected to a two-way analysis of variance (in one way, the consecutive ejaculates or the caput and cauda epididymidis and in the second, the individual bulls) according to Snedecor (1948 
RESULTS
Experiment 1
The amounts of semen and of total dry matter obtained in the third and fourth consecutive ejaculates were relatively small (20 to 25 mg total dry matter in the fourth) due to the low concentration of spermatozoa in those ejaculates. It was only possible to obtain reliable results for the % total lipids in the dry matter and of cholesterol and phospholipids in the total lipids for three con¬ secutive ejaculates (Table 1 ). In the fourth ejaculate, however, it was possible to make accurate determinations of the specific gravity and % dry matter (specific gravity has even been determined for five consecutive ejaculates, Lavon et al., 1966a) .
In order to carry out further investigations on the fourth ejaculate, semen was collected from another set of five bulls selected because their third and fourth ejaculates contained sufficient dry matter to permit reliable results from an analysis of the % total lipid (Table 2) . From Table 1 , it can be seen that the specific gravity increased from the first to the second consecutive ejaculate and decreased from the second to the fourth. A similar trend was observed in the % dry matter, although the differ¬ ences between the ejaculates were not significant. The % total lipid in the dry matter increased from the first to the third ejaculate. A significant decrease from the first to the third ejaculate was found for the % cholesterol and phospho¬ lipid in the total lipid. 
Experiment 2
The data collected in this experiment are presented in Table 3 . A significant increase in the % dry matter from caput to cauda epididymidis was found, as reported previously by Lavon et al. ( 1968) . The % total lipid in the While the % total lipids in the dry matter showed an increase from the first to the third or fourth consecutive ejaculate (Tables 1 and 2 respectively), the % cholesterol and the phospholipid in the total lipid decreased ( Table 1 ). The data are represented as % fresh weight in Table 4 for the consecutive ejaculates and in Table 5 for the epididymal spermatozoa. The total lipid showed the same tendency as was found for its content in the dry matter, but it was found to be significant only for the data presented in Table 2 . No differences were observed in the % cholesterol, and the phospholipid showed a tendency similar to that of the total lipid, i.e. an increase from the first to the third ejaculate. Both find¬ ings are contrary to the trends observed when they were expressed as their percentage in the total lipid. It seems that the % neutral lipid increases when the estimation is based on the total lipid, and decreases when calculated as a percent¬ age of the fresh weight of the cells.
The data for the epididymal spermatozoa show a significant decrease in all the parameters (Table 5) (Quinn & White, 1967; Scott et al., 1967) . The decrease found in this work in the dry weight of the cells during maturation is contrary to the findings of Gledhill (1966) , who reported a constant dry mass of the sperm head during its passage through the epidi¬ dymis. It is also different from the observations of Pickett et al. (1967) on the boar. They reported a higher dry matter content for the ejaculated than for the epididymal spermatozoa of this animal. As the decrease in the dry matter con¬ tent is relatively smaller than that of the water content, it results in an increase in the % dry matter.
It seems that the decrease in the fresh and dry weight of the sperm cells causes a reduction in their size. This has been reported for red blood cells, using the Coulter counter (Leif & Vinograd, 1964; van Gastel, van den Berg, de Gier & van Deenen, 1965) and recently for bull and ram spermatozoa (O'Donnell, 1969) .
A significant decrease was found in the total lipids and in the main lipid fractions during maturation in the epididymis. This decrease was found both with consecutive ejaculates and with epididymal spermatozoa. These findings agree with reports by other workers (Scott et al., 1963; Dawson & Scott, 1964; Grogan et al., 1966; Quinn & White, 1967; Scott et al., 1967) .
The increase in the % dry matter and the decrease in % total lipid explain the increase in the specific gravity values reported previously (Lindahl & Kihlström, 1952; Lavon et al., 1966a, b) .
